Differential effects of buprenorphine and morphine on immune and neuroendocrine functions following acute administration in the rat mesencephalon periaqueductal gray.
The effects of the mu-opioid receptor agonists buprenorphine and morphine on immune and neuroendocrine functions through acute action in the rat mesencephalon periaqueductal gray (PAG) were evaluated. Buprenorphine is an analgesic recently approved for the treatment of drug dependency. In this study, it was shown that injection of an equianalgesic dose of buprenorphine (related to morphine) into the ventral-caudal PAG did not alter splenic NK cell, T cell, and macrophage functions, whereas morphine significantly (p<0.001) suppressed splenic NK cell cytotoxic activity (14-50% reduction), splenic and thymic T cell proliferation to concanavalin A (Con A, 43-76% reduction), antiTCR (T cell receptor) (85% reduction) and IL-2 (36-48% reduction), and macrophage functions including nitric oxide (36-41% reduction) and TNF-alpha production (26%), and phagocytosis of Candida albicans (39%). In addition, buprenorphine was associated with significant (p<0.0001) reductions in adrenocorticotropic hormone (ACTH) and corticosterone (CSO) plasma levels, without altering norepinephrine (NE) and serotonin splenic dialysate levels. In contrast, morphine significantly (p<0.0001) increased glucocorticoid and catecholamine levels in plasma and spleen dialysates, respectively. These results indicated that buprenorphine did not activate either the hypothalamic-pituitary-adrenal (HPA) axis with glucocorticoid release, or the sympathetic nerve (SNS) activity with bioamine production, and was not associated with immunosuppression. The lack of effects of buprenorphine on neuroendocrine systems may be related to its partial agonist properties, the absence of effects on immune system function, and may be associated with the reduction in craving observed in addictive disorders.